Clinical significance of cerebrospinal fluid inhibitory titers of antibiotics, based on pharmacokinetic/pharmacodynamic parameters, in the treatment of bacterial meningitis.
The cerebrospinal fluid (CSF) inhibitory titer (CSF-IT) of an antibiotic, which can be used to estimate the duration of time above the agent's MIC in the CSF, was introduced as one of the indices to evaluate the effectiveness of antibiotic selection in treating bacterial meningitis. The CSF-IT was determined via a microdilution method. A suspension of the causative organism was added to a tube containing twofold diluted CSF and double-concentrated Mueller-Hinton broth with supplement. The CSF-IT was determined by the maximum point without turbidity of medium after overnight incubation at 37 degrees C. Concerning the strain of beta-lactamase-negative ampicillin-resistant Haemophilus influenzae (BLNAR), the killing rates of both meropenem and piperacillin were compared in an in vitro pharmacokinetic (PK) model, in which human pharmacokinetics in CSF were simulated. Organisms recovered from the CSF in 37 treated clinical cases of bacterial meningitis were H. influenzae, Streptococcus agalactiae, Streptococcus pneumoniae, Escherichia coli, and Neisseria meningitidis; in these cases, the CSF-IT ranged from 1: 8 to as high as 1: 4 096. In the in vitro PK model, the concentrations of both drugs were higher than the MICs over a period of 24 h; however, the killing rate of piperacillin was higher than that of meropenem, and bacterial regrowth was observed after the administration of meropenem. A CSF-IT value higher than 1: 32 indicates that the antibiotic concentration in the CSF exceeds the MIC for 24 h. The effect of piperacillin on BLNAR depends not only on the time above MIC of 24 h but also on the maximum concentration in the CSF.